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Introduction
Metabolomics is a field that explores small molecules in 
biological systems.



Deep Learning Accurately Predicts 
Estrogen Receptor Status in 
Breast Cancer Metabolomics Data

Comparative metabolomics of 
estrogen receptor positive and 
estrogen receptor negative breast 
cancer: alterations in glutamine and 
beta-alanine metabolism



abstract

271 breast cancer tissues, 204 
positive estrogen receptor 
(ER+), and 67 negative 
estrogen receptor (ER−) to test 
the accuracies of feed-forward 
networks, a deep learning (DL) 
framework



Data Set Information

● The metabolomics data used in this study consists of 271 
breast cancer samples (204 ER+ and 67 ER−) collected from 
a biobank at the Pathology Department of Charité 
Hospital, Berlin, Germany. 

● A total of 162 metabolites with known chemical structure 
were measured using gas chromatography followed by 
time-of-flight mass spectroscopy (GC-TOFMS) for all 
tissue samples.



Work flow



Importing Modules and Dependencies

In any data analysis project, the first step is importing the necessary 
libraries and modules.

We've used several key libraries in our analysis:

NumPy for numerical operations.

Pandas for data manipulation.

scikit-learn for machine learning tools.

TensorFlow/Keras for deep learning.





Importing and Loading Data

Data import is a critical step in data analysis.

We imported our dataset from a CSV file located at a specific address.

Data import sets the foundation for subsequent analysis.



Let’s continue it on Colab sheet!!!



 Exploratory Data Analysis (EDA)

EDA helps us understand our data.

We performed the following EDA tasks:

Calculated correlations and visualized them with a heatmap.

Generated histograms to explore data distributions.

Created a word cloud to visualize column names.



Data Preprocessing

Data preprocessing is essential for preparing data for analysis.

Our preprocessing steps included:

Feature extraction.

Normalization using StandardScaler.

Splitting the dataset into training and testing sets.



Autoencoder Neural Network

Autoencoders are neural networks used for feature extraction.

Our autoencoder architecture:

Input layer.

Multiple hidden layers.

Output layer for feature reconstruction.

We trained the autoencoder to capture essential features in our data.



What Are Autoencoders?

AE is a neural network that is trained to attempt to copy its input to its 
output.

The network consists of two parts-

Autoencoder

Encoder Decoder

h = f(x) r = g(h)



Encoder:  compress input into a latent-space of usually smaller dimension.  h = f(x)
Decoder: reconstruct input from the latent space.   r = g(f(x)) with r as close to x as possible

Autoencoders encodes the input values x, using a function f. It then decodes the encoded 
values f(x), using a function g, to create output values identical to the input values.
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Steps of implementation







Artificial Neural Network (ANN)

Artificial Neural Networks (ANNs) are used for classification.

Our ANN architecture:

Input layer.

Hidden layers for complex pattern recognition.

Output layer for binary classification.

We trained the ANN for classification tasks.



 Summary of Results
Let's summarize the results:

Autoencoder extracted essential features.

ANN achieved a certain accuracy.



Conclusion

● In conclusion, metabolomics data analysis with machine 
learning is a powerful approach.

● These techniques can aid in understanding complex 
biological systems.

● The choice of model depends on the specific task and data 
characteristics.








